we found that stimulation of the right inferior parietal lobule or the caudal superior temporal gyrus, but not of its rostral portion, determined rightward deviations on line bisection. However, the strongest shifts occurred with subcortical stimulation. Fiber tracking identified the stimulated site as a section of the superior occipitofrontal fasciculus, a poorly known parietal-frontal pathway. These findings suggest that parietal-frontal communication is necessary for the symmetrical processing of the visual scene.
Left unilateral neglect is a neurological condition resulting from right hemisphere damage (1, 2) . Neglect patients ignore left-sided events in everyday life (3) and have a poor functional outcome. They typically bisect horizontal lines to the right of the true center (2, 4), perhaps because they perceive the left half of the line as being shorter or less salient than the right half (5, 6) . The study of unilateral neglect is important if we are to understand the mechanisms of spatial cognition, but its anatomical correlates are controversial. Most studies implicate the inferior parietal lobule (IPL) (7, 8) , consistent with the known role of posterior parietal cortex in spatial attention (9, 10) and perceptual salience (11) . Others implicate the rostral superior temporal gyrus (rSTG) (12) , suggesting a segregation of spatial awareness in the ventral cortical visual stream (13, 14) . The underlying subcortical association circuits have received less attention (15) . We used intraoperative direct electrical stimulation (16) to study line bisection performance. During brain surgery for tumor resection, it is common clinical practice to awaken patients in order to assess the functional role of restricted brain regions (the brain has no receptors for pain), so that the surgeon can maximize the extent of the exeresis without provoking cognitive impairment. Patients perform cognitive tasks, such as counting or figure naming, while the surgeon temporarily inactivates restricted regions (È5 mm) around the tumor by means of electrical stimuli (16). If the patient stops talking or produces incorrect responses, the surgeon avoids removing the stimulated region.
CAL, a 27-year-old woman, and SB, a 28-year-old man, both left-handed, underwent surgical resection of a low-grade glioma (WHO II). In CAL, the glioma was centered on the caudal part of the right temporal lobe (17). CAL showed a rightward deviation upon stimulation of two cortical sites: the supramarginal gyrus (SMG, the rostral subdivision of the IPL) and the caudal portion of the superior temporal gyrus (cSTG) (Fig. 1) (table  S2) . There was no deviation during stimulation of the rSTG or of the frontal eye field.
In SB, the glioma was centered on the right inferior parietal lobule (17). SB showed a rightward deviation remarkably identical in amplitude to that shown by CAL (Fig. 2) (table S2) upon stimulation of the SMG. SB also deviated rightward during cSTG stimulation, again consistent with CAL_s performance. Stimulation of other neighboring areas (Bcontrol 1[ in Fig. 2B ) did not determine pathological shifts. During tumor resection, subcortical regions on the floor of the surgical cavity were stimulated. SB showed a large rightward deviation upon stimulation of the restricted region labeled as 42 in Fig. 2A , but not of neighboring cortical or subcortical areas (Bcontrol 2[ in Fig. 2B ). Stimulation of region 42 was repeated after additional excavation of the surgical cavity, causing even greater deviations (BO-FF 2[ in Fig. 2B ). Again, stimulation of neighboring subcortical sites had no effect on line bisection performance. Still further extension of the resection into the depth of the angular gyrus caused SB to deviate rightward even during stimulation of neighboring regions, or in the absence of any stimulation (Bcontrol 3[ in Fig. 2B ). As a consequence, the neurosurgeon decided to stop the exeresis at this level. Five days after surgery, SB accurately bisected 20-cm lines (Bday þ5[ in Fig. 2B ) and showed no signs of neglect (table S1) .
Using diffusion tensor magnetic resonance tractography (18) on postoperative magnetic resonance imaging (MRI) scans and diffusion tensor imaging (DTI) scans, we were able to precisely map the course of long association fibers in the white matter of this patient (19). The region labeled as 42 in Fig. 2A , whose inactivation had produced the maximal rightward shifts on line bisection, corresponded exactly to a portion of the superior occipitofrontal fasciculus (18, 20) that connects the parietal to the frontal lobe (21) (Fig. 2 , C and D) (figs. S1 and S2). The stimulated region was both distinct and remote from other corticocortical pathways, such as the optic radiations or the parietal-temporal connections.
Our findings demonstrate that the SMG, the cSTG, and a poorly known parietal-frontal pathway, the superior occipitofrontal fasciculus (18, 20), but not the rSTG, are critical to the symmetrical processing of the visual scene in humans (22). These results provide evidence relevant to the debate about the lesional correlates of neglect, based until now on the relatively imprecise lesion-overlapping method in stroke patients, and support the proposal that damage to the temporal-parietal junction (7, 8, 23 ) and the underlying white matter (15) is a crucial antecedent of left neglect. As a consequence, there is no need to postulate a segregation of spatial awareness, specific to humans, in the rostral part of the right STG (14) .
We observed the maximal deviation upon inactivation of the superior occipitofrontal fasciculus in the depth of the IPL. This result specifies the precise anatomical locus of the parietal-frontal pathway in which neglect Mean deviation (in millimeters) with 95% confidence intervals during stimulation of the caudal part of the STG (cSTG, label 31; n 0 6), of the supramarginal gyrus (SMG, label 30; n 0 4), of the superior occipitofrontal fasciculus (label 42) during (O-FF 1; n 0 4) and after tumor resection (O-FF 2, n 0 4), and of control neighboring regions (postcentral gyrus, lateral occipital gyri, and tumor) before resection (control 1, n 0 27), during resection (control 2, n 0 38), and after resection (control 3, n 0 12). Performance 5 days after surgery is also shown (day þ5). *P G 0.05, **P G 0.01 (both two-tailed) as compared to controls' performance (32). patients_ lesions overlap (15) . Our findings are similar to those obtained in nonhuman primates. Monkeys showed persistent signs of neglect after unilateral section of the white matter between the fundus of the intraparietal sulcus and the lateral ventricle (24). The greater effect of subcortical inactivation, as compared to cortical inactivation, is consistent with the idea that symmetrical space processing requires the integrity of a parietalfrontal network (1, 15) . Damage to restricted regions of the white matter can cause the dysfunction of large-scale neurocognitive networks. According to an influential model (1), signs of left neglect result from impairment of a righthemisphere network, including prefrontal, parietal, and cingulate components. The parietal component of the network could be especially important for the perceptual salience of extrapersonal objects, whereas the frontal component might be implicated in the production of an appropriate response to behaviorally relevant stimuli (1) , in the online retention of spatial information (1, 25) , or in the focusing of attention on salient items through reciprocal connections to more posterior regions (20).
Models of line bisection postulate a competition between the relative salience of the two lateral segments (6) . The bisection mark is drawn at the point of subjective equality between the two segments (5). Bisection-related tasks activate the IPL in humans (26). Transcranial magnetic stimulation over the right posterior parietal cortex, but not over the STG, was found to bias the comparison of the lengths of the component segments of pretransected lines in a direction coherent with rightward shifts in line bisection (27). In the monkey, regions adjacent to the intraparietal sulcus, such as the lateral intraparietal area, are related to visual perceptual salience (11) and can reinforce the stimulus attentional priority (10) . Parietal inactivation may thus bias the perceptual decision by modulating the salience of the line segments (6) .
The assessment of spatial cognition during intraoperative stimulation offers the double opportunity of preserving spatial processing functions during brain surgery and of pinpointing the neurocognitive systems devoted to spatial processing in humans. Spatial awareness is dependent not only on the cortical areas of the temporal-parietal junction, but also on a larger parietal-frontal network communicating via the superior occipitofrontal fasciculus. 16 (2) To investigate whether changes in cortical information transmission play a role, we used transcranial magnetic stimulation together with highdensity electroencephalography and asked how the activation of one cortical area (the premotor area) is transmitted to the rest of the brain. During quiet wakefulness, an initial response (È15 milliseconds) at the stimulation site was followed by a sequence of waves that moved to connected cortical areas several centimeters away. During non-rapid eye movement sleep, the initial response was stronger but was rapidly extinguished and did not propagate beyond the stimulation site. Thus, the fading of consciousness during certain stages of sleep may be related to a breakdown in cortical effective connectivity.
When awakened early in the night from nonrapid eye movement (NREM) sleep, people often report little or no conscious experience (1) . It was first thought that this fading of consciousness was due to the brain shutting down. However, although brain metabolism is re-
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Participants. CAL and SB attended clinical observation because of epileptic seizures. They showed no abnormality on pre-operative neurological and neuropsychological examination. In particular, there were no signs of neglect on paper-and-pencil tests (S1) (see Table S1 ). Eight and superior-inferior orientations were coded in red, green, and blue, respectively. The orange circle corresponds to region 42 in Fig. 2A . The orange circle corresponds to region 42 in Fig. 2A .
"can" happen, Haidt fails to mention that the overwhelming conviction among evolutionary theorists remains that they are most unlikely, since the selection differential between groups would have to exceed the cost differential experienced by self-sacrificial individuals within groups. By a rhetorical sleight of hand, after describing D. S. Wilson's group-selection hypothesis for the evolution of religion, Haidt then announces-as though it were fact-that "group selection greatly increased cooperation within the group" (p. 1001). This is pure speculation, not fact, and highly controversial, contrarian speculation at that.
In another case of substituting opinion for reality, Haidt proposes his "Principle 4," arguing for the biological legitimacy of "patriotism, respect for tradition, and a sense of sacredness" (p. 1001). Perhaps, in the future, these supposed components of morality will be found to have genuine evolutionary underpinnings, but for now they seem closer to a political platform plank for the religious right; psychologists interested in achieving a new synthesis by applying evolutionary biology to human morality should bear in mind that just because these notions appeared in a Science Review does not make them genuine science.
DAVID P. BARASH
Department of Psychology, University of Washington, Seattle, WA 98195, USA.
Response
BARASH IS CORRECT THAT A SURVEY OF ALL evolutionary theorists would show a great deal of skepticism about group selection. That consensus, however, was forged in the 1960s and 1970s on the basis of some simplifying assumptions, most notably that phenotypes are determined solely by genotypes and that culture can be ignored. Models incorporating these assumptions showed that selection pressures operating at the individual level were almost always stronger than selection pressures operating at the group level, leading to the conclusion that genes for apparently altruistic traits can only spread if those genes are in fact "selfish" (1) via one of the two mechanisms of kin selection or reciprocal altruism.
But evolutionary models have become more realistic in recent years. Phenotypes (e.g., cooperator or defector) can now be modeled as joint products of genes, cultural learning, and culturally altered payoff matrices. When culture is included, the old consensus must be reexamined. The time frame shrinks from millennia to years (or less) as groups find culturally innovative ways to police themselves, to increase their phenotypic homogeneity, to lower the costs of prosocial action, and to increase the size of the pie they then share. Just look at eBay: Its genius was to make the prosocial behaviors of gossip and punishment nearly costless through its feedback systems. The eBay community is an emergent group that wiped out many other auction-related groups, without malice or genetic change. If we limit our survey of evolutionary theorists to those who study humans as cultural creatures and who allow for the bidirectional interplay of genetic and cultural evolution, we find the opposite of Barash's view: Most such theorists believe that cultural group selection has occurred and is occurring, and that such selection might well have shaped human genes whenever culturally altered selection pressures remained constant locally over many centuries. In writing my Review, I ignored the old consensus and drew instead on the new and exciting work of leading theorists such as Richerson and Boyd (2), Boehm (3), Fehr (4), Henrich (5), Maynard Smith (6), and Wilson (7), all of whom believe that natural selection works at multiple levels, including the group level.
As for Barash's final point about conservative morality, I do not believe that descriptive biology confers normative legitimacy. In my Review, I identified some areas of moral life that are highly elaborated in most cultures, but that are disliked by political liberals and dismissed by moral psychologists. I suggested that evolution may have shaped our intuitions about in-groups, authority, and purity, just as it shaped our intuitions about harm and fairness. If Barash believes that this suggestion is irresponsible because it may strengthen the religious right, then he has demonstrated the danger of moralism in science and has inadvertently illustrated all four of the principles that I proposed as comprising the new synthesis in moral psychology.
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